IMPROVEMENTS RELATING TO ALLERGEN/INFUVMMATORY 
TESTING AND DIAGNOSIS 



The Invention relatjes to a method and test system far detenmtning an 
individual's sensitivity to at least one pre-salected^lergea/rnltant and for 
deterrnining the allergeniclty or Inflammatory chaiacteristlcs of chemicals; 
ftjrther, the invention also relates to a therapeutic treatment far attenuating 
antSgennnduced or Inflammalory-lnduced mediator response to allergenic 
or inflammatory stimulation, respectively. 

The response of an individual sensitive or responsive to a particular 
aHergen or initant is typically characterized Ijy, amongst other things, an 
inflammatory response. This inflammatory response is produced as a 
result of the release of phannacoiogically active mediators from mast cells 
and basophils. Indeed, a nrumber of workers have shown that the use of 
mast cells and/^or basophils cells ir» allengy testing is well established, for 
example, the following documents demonstrate sensitisation of these cells 
followed by exposure to allergen and the subsequent detection of a 
response, US 4.559.310, EP 0 265 41 1, and US 3.900,558. The activation 
of these cells in allergic responses such as asthma and hay fever is known 
to be mediated by the antibody IgE It te known that there is a high-affinity 
receptor for IgE (FceR1) on the surface of mast cells and basophils, and 
further that the aggregation of IgE-occupied receptors by antigen is 
responsible for the release of allergic mediators from such cells. Indeed, 
the use of celMines expressing this high affinity receptor have been used 
to detennine the allergenicity of food additives, Japanese Journal of 
Toxicology and Environmental Health (1991) volume 37(5) 370-378, The 
FceBI receptor is known to be made of at least three different sub units, 
alpha, beta and gamma. The alpha sub urut is known to bind IgE. 
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Investigators have successfully transfecled the human Fc R1 alpha sub 
unit into a rat mast cell-line RBL-2H3 thus producing a rat mast cell-line 
which is capable of expressing the human FceR1 alpha. Journal of 
immunology (1992) volume 149(7) 2445-2451. 

We have successfully trarrsfected human FcerRI alpha sub unit into a rat 
mast cell-line RBL-2H^af|d the precise techniques whfch we used are 
described in detail in the following references: Conservation Of SignaJ 
Transduction Mechanisms Via The Human FceB1 Alpha After 
Transvection Into A Rat MasX Cell-^Jne RBL-anS, fiilfiJlaD, A. M., lfeda= 
Eooa Hm WisflflO. G, A., Hakimi . J., Kfiftt, U., and Kochan J. P., JoumaJ of 
Immunology 149, 2445-^2451 1992; Revisiting the Basopha Degranulation 
Test, yfilsaa A. P. M„ Moreira-^Machado, D., BhsKlfiS, N., AteMSl T, B., 
EullfiL C. E.. and H^flL B. A, Journal of Clinical Immunoassay 16, 91-95 
1993; and Hunr^an IgE mediates stimulus secretion coupling In rat 
basophilic leukemia cells transfected with the alpha chain of the human 
high-affinity receptor. JMlsoa A. P. M.. EuBac C. E-, CaiKL A. M., and 
Helm. B. A.. European Journal of lmmurK>logy 23, 240^244. 1993. The 
information and features described in these prior publications implicitly 
belong to the description of the invention contained in this application arxl 
thus to the content of this application. It is of note that such lnfc)rmalion 
and features contribute to achieving the technical aim of the Invention, that 
is to provide a method and test system for determining sensitivity to an 
aliergen or irritant and therapeutic treatments for attenuating same, and as 
such are comprising tte solution of the technical problem underlying the 
invention which Is the subject of this appfication. tt follows that protection 
may be sought for such features described in these prior publications. 

It has been found thai this celHine is a useful tool for understanding the 
fundamental steps involved in the above described response. However, 
we have used a high secretor variant of this cell-line to develop a mettod, 
and corresponding assay system, for detennining the allergic/inflammatDfy 
status of an individual to a pre-selected allergen/irritant. Moreover, we 
have also used this cell-line for determining the potential 
allergenicfty/lmtancy of pre-selected chemicals. Further, the celMine has 
been used to develop a therapeutic treatment for attenuating antigen- 
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induced or inflammatory mediator response to allergenrc or irritant 
stinDUlation. 

Turning to the first method and conresponding assay system, It is known 
that indrviduais sensitive to a particular aitergen have in their serum 
allergen specific IgE molecules, these are also krrawn as sensitizing 
agents. This infonmation has been used in the past to develop skin tests 
for the purpose of determining the allergen ser^sitivity of a given individual. 
However, these skin tests are potentially dangenous since they can have a 
booster effect in an already sensitized individuai and In some countries 
such skin tests are illegal. 

We have therefore used the afore described secretar variant to develop a 
method which indudes incubating the ceU-h'ne with seaim fn>m an 
individual to be tested and then challenging the celWine with a pre- 
selected allergen. 

It follows that if an individual's serum contains allergai specific IgE which 
corresponds to the allergen to be tested, the celNine will respond in an 
immuno-reactive way and release phanmacologicafly active mediator's. 
The detection of these mediators is therefore a means of detenninlng 
whether an immunogenic reaction has taken place. This In turn signifies 
the allergic status of the indtvidusl. 

According to a first aspect of the invention there is therefone provided a 
method for determining the allergic status of an individual compria'ng: 

1. exposing a cell-line, which is a secretor variant of mast cell or 
basophil lineage and is transfected with a moiety capable of binding 
human IgE. to a serrtising agent; 

2. challenging the cell-line with at least one allergen; and 

3. determinlr^ the release of mast cell or basophil mediators In 
response to said challenge. 
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In a preferred method of the inv ntion th said sensitizing agent comprises 
human serum and more preferably human serum from th said indivlduaJ, 
or alternatively, said sensitizing agent comprises human IgE or a 
functional equtvaJent thereof. 

In a preferred method of the invention the mast celWine is an RBL-2H3 
celHine but in any case the celJ-Une is transferted with a moiety capaWe 
of binding human IgE with high-affinity. Attematively the csell-line is a 
secretor variant and is of mast cell or basophil lineage and is Iransfected 
with a moiety capable of bindir>g human \gE. 

Furthermore, ideally, the cell-Une is first pre-incubated in a solution 
containing radio active, or" other, maifcer, preferably hlstanrrine or tritiated 
5-hydraxytryptamine [3H]-5HT (luCi/ml) or 14C arachadonic acid ideally 
until equilibrium has taken place, then the cells are washed to remove 
traces of extra cellular radio activity. The cefis are sensitized and 
challenged with allergen. At the end of the reacb'on the cellutar 
environment in which the cell-line is located, that is supernatant, is 
assayed for the preserx^e of radio active marker Budh as histamine or 
tritiated 5*hydrx>xytryptannine [3H)-5HT or 1^ arachadonk: acid, thus 
indrcaling the release of same from said cells. 

A commerdally preferred method of the invention comprises the use of a 
spectrophotometri'c or coiourimetric means for determining the release of 
fnast cell mediators. For example, the release of cell medfettors su* as 
proteases is detected by including in the cellular environment, or 
supernatant, a chromogen that is acted upon by said pn>teases in such a 
way that a colour change is observed. However, it is within the scope of 
the invention to detenTiine protease release by using any known 
proteolytic assay, Atematively, it is within the scope of the irtvenlion to 
determine mast cell or basophil cell activation by measuring ionfc 
fluctuations such as rrrabiiization of intercellular calcium or membrane 
potential fluctuations. 



-5- 

In a further preferred method of the invention, cell mediator release is 
determined by the us of standard antibody binding assays which 
specifically identify a pre-selected cdl mediator. 

It win be understood that the determination of a reaction can be 
undertaken by detenmining the release of any pre-^lected mast cell 
mediator, for example, one could assay for the presence of interleukir^s 
such as interleukin 3, 4, 5 6, and 8. 

Accordirvg to a further feature of this aspect of the inventfon, there is 
provided an assay kit for determining ttie allergen sensitivity of an 
individual comprising: 

1. a cetl-Rne which is a secretor variant of a mast ceH-Hne or a 
basophil celHine and is transfected with a moiety capable of 
blndir^ human IgE; 

2. test allergen; and 

3. means necessary to determine the absence or presence of an 
immune response. 

In a preferred embodiment of the invention the celf-Iine is an RBL-2H3 
cell-line but m any case the celWHne is transfected with the alpha-chain of 
the human high-affinity receptor for IgE, Alternatively, the celWine is a 
secretor variant of a human mast ceMine or human basophil celHIne 
expressing moieties which bind human IgE with high--affinity. 

Further, the preferred means comprise either an amount of radio active 
marker and ideally a radio active marker such as, but not limited to, 
tritiated 5-hydroxytryptamine or 1^*0 arachadonic acid. 

Ideally the means Is a ohromogen or alternatively a means of measuring 
proteolytk: activity or alternatively an assay means. 
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We have also devetoped the use of a msist cell or basophil celWin© to 
determine the potential allergenicity of a given chemical. 

It is known that some chemicals can give rise to an rnflammatory response 
which appears to be IgE indepervJent Such chemicals include bee arxJ 
vespid venoms {the causative agents identified from these sources are 
basic proteins like mellitin and mastopran, phospholipase A, cysteine and 
serine protease, a number of lectins, including viral haemagluttinir^s that 
inters:! with cartx>hydrate residues on the receptor and/or IgE, and 
sutfiting agents (food preservatives). 

Using the invention we have deteonined that the fufiowing chemicals elicft 
the release of mast cell rr>ediators from our cell-lines and wouW therefore 
seem to give rise to an inflammatory responsse which is IgE independent 
These chemicals indude bacterial phospholipase C (B cereus), house 
dust mite proteins^ salicylates (aspirin based drugs), latex suspensions, 
extract from manufactured latex pnDducts (gloves, conctoms) and 
spermicide. 

The mechanism by which these chenrwcals induce mast cell exocytosis in 
the absence of IgE has yet to be elucWated, however, the fact that this 
effect occurs means that a mast cell or basophil cell-line can be used to 
determine the poteritial allergenicity of chemrcals by exposing the cell-line 
to chemicals and determining the absence or presence of a reaction by 
determining mast cell exocytosis or mediator release. 

According to a second aspect of the invention there is therefore provided a 
method for detennining the potential irritancy of a pre-selected substance 
comprising: 

1. exposing a mast cen-line and/or l>asophi) cell-line to a pre-- 
selected amount of said substarice; and 
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2. then det rmining the release of mast cell and/or tiasophil cell- 
mediators in response to said exposure. 

In a preferred method of the invention the mast cell-line is a secretor 
var«nt of a ceil-line such as a RBL-2H3 cell-line which may or may not 
be iransfected with a moiety capable of binding human IgE with high- 
affinity. In a preferred method of the invention and espedaliy where the 
substance to be tested reacts with a cell bound immunoglobulin of IgE 
isotype the mast cell-line or basophil celMine is also exposed to an 
amount of IgE or a functional equivalent thereof. In this case, where the 
mast cell-line or basophil cell-line is incubated with IgE. it is preferable to 
use the transfected RBL-2H3 cell-flne. or a human ceO-line. Further, in a 
preferred embodiment, the mast csH-Rne is pre-incubatBd with radio 
active marker and ideally tritiated histamine or &-^fydroxytIyptam^n6 or 
14c aracbadonic acid, kJealty until equilibrium has taken place, and then 
me cells are washed to move any extra cellular radio active or tritiated 
substances. The cells are then exposed to the said chemical and the 
cellular environment is then preferably assayed for the presence of radio 
active marker such as tritiated histamine thus indicating the release of 
same from said cells. 



In a yet further prefened embodiment of the invention the cell-line is 
exposed to a chromogen which changes colour as a result of the presence 
of a reaction. 

In a yet further preferred embodiment of the invention the release of c^l 
mediators is determined using standard proteolytic assays or antibody 
assays as described above. Or. alternatively, by monitoring 
transmembrane or intracellular ion fluxes. 

We have further used the cell-line to identify therapeutic compositions for 
attenuating antigen-induced or irritant-induced mediator response to 
alleigenic stimulations or irritants. We have found that many of the primary 
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effects of both chemical- or irritant-induoed mediator release from mast 
call-lines and basophil cell--lines and IgE m dialed, antigen-indLiced 
mediator release from mast cell-lines and basophil celWines can be 
attenuated by selective substrates or inhibitors for mast cell and basophil 
derived proteolytic enzymes. Such sut>strales or inhibitors may inhibit 
triggering of target cells but will also inhibit the secondary activation which 
is probaWy due to the release of mast cell and basophil proteases. We 
have also found that similarly, competing sugars, (which were Vdentified on 
the basis of proteins that interact with carbohydrate residues on cither IgE 
or cells expressing cellular receptors) such as N-acetyM>-glucosamln, 
a-methyl-mannoside, N-acetyl neuraminic add. b-D-galactose. a-L- 
fucose. and lactose can inhit>ft the triggering of rr^t cells and basophils 
l>y interaction with lectins present in. for example, pollen or bacterial arxl 
vra! agglutinins. 

We have therefore successfully identified a number of substances which 
may be called antagonists and which nnay be responsible for Wtibiting the 
activation of a mast cell-line or basophil cell-line. 

According to a yet further aspect of the invention there is therefore 
provided a therapeutic composition comprising a substance containing a 
C-terminal lysine or arginine residue for the treatment of an allergic 
reaction. 

According to a yet further aspect of the invention there is provided a 
therapeutic composition comprising a substrate or inhibitor, competitive or 
otherwise, of mast cell or basophil proteases for the treatment of an 
anergic reaction. 

According to a yet further aspect of the invention there is provided a 
further therapeutic composition comprising a competing sugar that 
interacts with carbohydrate residues on either IgE or cells expressing 
lectin binding nrvoteties for the treatment of an allergenic reaction. 
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In a preferred embodiment the sugar comprises N-actetyl-D-fllucosamin 
or a-mettTy!-marxnoside or N-acetyl neuraminic acid or h-D-galactose or 
a-L-fuoose or lactose or other biologically active derivatives. 

An embodiment of the invention will now be described by way of example 
5 only. 

Eigui£-L 

Histogram of the release of S-hydroxytryptamine {5HT) from transfected 
ceH-nnes, Oones were incubated for 24 hours at 37 degrees C with Dex, 
0-tfinitrophenol (DNP)-sp€cifjc rat IgE or 4-hydroxy-3-nitrophenacetyI 

10 caproic add {NlP)-spedfic human IgE (hIgE) in the presence of 
Dexamethasone (Dex) (10-8M) and pHJ-SHT. Cross-Rnicfng of receptor 
occupied IgE was effected with either DNP or NIP linked to human senjm 
albumin (HSA> in the presence and absence of 5'{N-ethylcarboxyamldo)- 
adenosine (NECA) {100 fM). [3H]-5HTwas measured after a 15 minutes 

IS incubation period and release was corrected tor background and 
expressed relative to the total tritialed [3H]-5HT incorporated. 

BguBLZ 

A comparison of the release of [3HJ-5HT and ^-hex-osaminidase. 
Transfected ceHs (H 2/2/C) were incubated with Dex (10-6M), NlP- 
20 specific hIgE (1 t^g/mL) and. where appropriate. pHJ-SHT for 24 hours at 
37 degrees C. The cells were washed and triggered with NIP-HSA in the 
presence of NECA (100 ;^M). The release of pre-loatded pHJ-SHT (•) 
and endogerKMJs ^-hexosaminidase (O) were assessed. Each value is the 
mean of two tests; release was corrected for background. 
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Triggering of RBL-2H3 (H 2/2/C) transfectants following sensitization with 
serum from a bee-venom-ailergic individual. Cells were incubated with 
the serum 0:10), Dex (10-6M) and [3H1-5HT. After washing and pre- 
incubation the cells were challenged with a range of concerrtratrons of 
purified bee venom phospholipase (PLAz)- The percentage release of 
pHl-5KT {•) and ^-hexosaminidase (O) were determined; data were 
corrected for background and normalized with respect to values obtained 
for triggering with hIgE-DNP (1 fJtg/mQ and NIP-HSA (100 ng/mli. 

Transfected RBL-2H3 dones were incubated for 24 hours with or without 
seam (1:10 dilution) from a bee venom sensitive ir>dividual (EC) in the 
presence of 10-6m dexamethazone and pHj-S-^hydnoxytryptamlne, After 
washing, cefts were challer>ged with antigen in the presence of lOQyM 5' 
(N-eth^carboxyamido)-adenosine (NEC-^. 

pHJ-S-Hydroxytryptamlne was measured after a 15 minutes incubation 
period, release was corrected for background and expressed relative to 
the total pH]-5-hydroxytryptamine incorporated. For experimental details 
see yfilson. A. P. M.. Pullar. C. E.. C§mB, A. M.. and Heim. B, A., Human 
IgE Mediates Stimulus Secretion Coupling in Rat Basophilic Leukemia 
Cells Transfected with the Alpha Charn of the Human Hfgh-AffJnfty 
Receptor, Europear) Journal of Immunology, 23:240-244. 1993, or 
altemativety, please see other references cited on Page 2 of ttus 
application. 
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Parameters for ttie binding of icxlinated [12511 rat and human IgE to 
parental and transfected clones. 

Clones were plafed at 5 x 104 cells/wer) and Incubated with Dex (10*€m> 
for 24 hours at 37 degrees C. Parental cell-Jines (ftBL-ai3 intennediate 
secretors (I) and high secretors (H)) were irx^ubated in the absence (A) 
and presence (B) of the steroid. Cells were incubated with a rang© of 
concentrations of [125i] labelled rat or hIgE in the presence and absence 
of a 50-100-fokl exoess of unlabdled ligand (for experimental details see 
Wilson . A. P. M., PuHar. C. E.. CaiEUL A. M.. and Helm, B. A.. Hunan IgE 
Mddiatfis Stimulus Secretion CoL^pling in Rat Basophflic Laukemia Cells 
Transfected with the Alpha Chsrin of the Human Hi^-AJTmfly Receptor, 
European Journal of Immunotogy. 23:240-244, 1993, or aKematively. 
please see other r^rences cited on Page 2 of this application). Before 
counting, cells were washed and lysed. and the data were analyzed by the 
method of Scatchard. 

nb = non binder; N = rujmber of determinations 

Antigen-Induced mast cell mediator release from FIBL-2H3 cells in the 
at^ence of sensitization with arrtigen-specifte IgE* 

Parent RBL-2H3 cells or clones transfected with the or-chain of the 
human high-affinity receptor complex were plated out in 24-wgII plates at 
2 X 105 cells/well as described previously in the citations referred to on 
Page 2 of this application. For the determination of antigen-induced 
mediator release, plates were incubated at 37 degrees C for 15 minutes, 
oooled on ice. the supernatant was removed, spun at 200 x g (1 minute) 
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before liquid scintillation counting to measure (3H]-5-hydroxyt7yptamfne 
(5-HT) release. The ImmunoTech histamine enzyme immunoaesay was 
used to quantify histamine release, and hydrolysis of toluene sulphonyl 
methyl ester was employed to monitor protease release (please see 
Wiison, A. Mm Eullac, C. E., Qomp., A, M., and Helm, B. A., Human IgE 
Mediates Stimulus Secretion Coupling in Rat Basophilic Leukemia Cells 
Transfected with the Alpha Chain of the Human High--Affinfty Receptor, 
European Journal of Immunology. 23:240-244, 1993, or aftemalively, 
please see other references cited on Page 2 of this applicati(m). 

+ 3-8% mediator release 

4^ 8-1 5% mediator release 

+++ 1 5-25% mediator release 

1 4 n 25-45% mediator release 

ND Not Determined 

Example 1 

A method and corresponding assay system for detemiming the allergenic 
status of a given individual. 

2 X 1 05 ceJis of RBL-2H3 Uansfected wfth the a-K^>ain of the human Irugh- 
affinity receptor for IgE were placed in at least one test well and incut>erted 
in a total reaction volume of 0.4ml buffer A or 24 f>ours at 37 degrees C 
with tntiated 5HT (1 uCj/ml), in the presence of serum from an Inrfivvdual to 
t>e tested, a 2-100 fold dilution of human serum was used. (This serum 
may or may not contain antigen specific IgE conrespondirig to the allepgen 
in the test method/kit depending upon the allergenic status of the 
jndMduai.) 
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Followfng incubation, the ceds were wetshed (2 x 1ml) with buffer A 
{l20mM NaCi, 5mM KC1. 25mM PIPES, ImM CaCl2, 0.04mM MgCl2, 
5.6mM glucose, 0.1% BSA. pH7.4) and pre-incubated far a period of 10 
minotes at 37 degrees C with buffer A (Q.5ml) which was refnpved before 
5 challenge with buffer A (0.4ml) supplemented with the antigen in an 

amount of narragram. microgram or milligram concentrations depending 
on the efficacy of the antigen source. 

For the determination of antigen induced [3HJ-5HT release, the well was 
incubated at 37 degrees C for 15 minutes, cooled on ipe, supernatant was 
then remaved and spun at 2000g (1 minute) before liquid scintfllation 
counting (2 minutes). The percentage release of iShfl^SHT was caJculated 
by the method of Siraganian arKl Hook (Manual of Clinical Immunology of 
the American Society for Microbiology Washir^gton £XJ, 1930 R^e 808). 
Histamine release was demonstrated employing the ImmunoTech 
histamine imnHinoassay kit. 

(We have also determined the release of proteases from this cell-line and 
this was analyzed by the method of Hummel (Homodifled 
Spectrophotometric Determination of Chymotrypsin, Trypan & Thrombin, 
Canadian Journal of Biochem Physiol Volume 37, Page 1959].) 



10 
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20 As mentioned, the ability of high-secreftor variant clones to support 

mediator release through receptor-bound human IgE was d^ermined 
either by pre-loading the cells with pHJ-SHT or by measuring fte release 
of endogenous ^-hexosaminidase. Briefly cells were plated out and 
incubated for 24 hours at 37 degrees C, with pH]-5HT Qf appropriate), 

25 Dex, o-dinitrophenol-(DNP-) spedfic rat JgE or 4p-hydroxy-3- 

nrtrophenacetyl caproic acid-(NlP-) specific hIgE. The cells were washed 
with buffer A. pre-incubated for 10 minutes at 37 degrees C with the same 
buffer and challenged, in fresh buffer, with either DNP-HSA (DNP 
conjugated to human semm albumin) 50 ng/ml or NIP-HSA 10 ng/tnl In 
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the presence of the adenosine analogue 5' (N-ethyfcartwxyamido)- 
adenosine (NECA) 100a/M. 

Propgrtigs QtJhc tranfffgcted line 

Following eleotroportation, transfection frequencies of 30 x 10-6 and 1 .5 x 
10-6 were obtained for RBL--2H3 Intermediate secretors (1) and RBL-2H3 
hfgh secretors (H), respectively. On the basis of hFceflla expression, 
three ctones, namely I 5/3/C, H 2/2/C and H 7/1/A, were selected for 
further studies. Table 1 shows the relative number of receptors, following 
induction with Oex, demonstrating rat IgE and human (gE btndrng; rat IgE 
binds to the humanteed receptor but with a 10-fold lower affinity than the 
natural Kgand. As the tnteraction of hIgE wrth fls receptor is an onder of 
magnitude higher than the interaction of rat IgE with its receptdr, the net 
result is that rat IgE engages hFceRI a with the same affinity as the rodent 
receptor. In addition to the data in TaWe 1 . the rates of assodaBon and 
dissociation of rat and higE with I 5/3/C and rat IgE with the parental line 
RBL-2H3 (I), and the Kd values calculated from these on/off rates were 
consistent with published data. 

A feature of this application is the ability of the transfected ceU-llne to 
support mediator release in response to cross-linking receptor- 
associated hIgE. Significant release required the presence of NECA (100 
^M), at the cross-4inking stage, in order to counteract the effect of Dex. 
This steroid decreases antrgen-induced cell secretion but increases the 
resporisiveness to NECA. It has been suggested that Dex dowrt-regulales 
the expression of the G protein Gaz that may play a role in coupling the 
FoeRI complex to effector systems involved in mast cell exocytosis. 
Rgure 1 showis the release of 5HT from transfected cell-lines following 
priming with either rat or human IgE and dearly demonstrates the effect of 
NECA. Simulation through hFceHlagave consistenny higher release than 
when degranulation was effected thn:>ugh the native rodent receptor 
complex. 
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Figure 2 shows a comparison between the release of ^hexosaminidase 
and preloaded pH]-5HT from H 2/2/C following hlgE-mediated, arttigGn- 
induced degranulation. The two assay systems compare reasonably well, 
although the former consistently yields lower values (7-10%) than pHJ- 
5HT measurements. 

An example of the use of the transfected cell-line for the measurement of 
ant'gen-spedfic IgE Is shown in Figure 3, done H 212JO was incubated 
wfth serum from a bee-venom-sensitive individual (EC) and cha/lenged 
with bee venom PLA2- A typical beH-shaped dose response curve for the 
release of /}-hexosaminidase and pHJ-SHT was observed when the IgE 
sensitized celMlne was chartenged with increasing concentrations of 
PLA2. Again the percentage release of ^-hexasaminidase was less than 
that obsen^ed for pHJ-SHT. 

These results thus illustrate that the cell-line we have developed can be 
used, as we alone have realized, for the provision of a method and an 
assay system which can detect the allergenic status of an individual. 

Example 2 

A method and con-esponding assay system for detecting the potentiai 
irritancy or allergenicrty of chemicals. 

2 X 105 cells of the RBL-2H3 cell-line transfected with the a-chain of the 
human high-affinity receptor for IgE were placed in at least one incubator 
well and incubated in a total volume of 0-4ml of buffer A (120mM NaCI, 
5mM KC1. 25mM PIPES, ImM CaCIa 0.04mM MgCl2. 5.6mM glucose, 
0.1% BSA, pH7.4) for 24 hours at 37 degrees C with [3h]-5HT (luCl/ml). 
(In this instarKe. in the presence of human serum and, therefore in the 
presence of any antigen specific IgE.) 
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Following mcubation, the ceils were washed {2 x 1ml) with buffer A and 
prenncubated for a period of 10 minutes at 37 degmes C with buffer A 
(Q.SmI) which was removed before challenge with buffer A (0.4ml) 
supplemented wrth the irritant or antigen. The amount of irritant or antigen 
was in the range of nanograms, micrograms or milligrams depending on 
the efficacy of the irritant source. 

For the detenninatian of irritant or antigen Induced pHJ-SHT release, the 
well was incubated at 37 degrees C for 15 minutes, cooled in ice, 
supen^ant was then removed and spun at 2000g (1 minute) before liquid 
sdntfllafion counting (2 minutes). The percentage re/ease of pHJ-SHT 
was calculated by the method of Siraganian and Hook. Histamine release 
was demonstrated employing the ImmunoTech histamine immunoassay 
kit, 

(We have also determined the release of proteases from this cell-line and 
this was analysed by the method of Hummel) 

When the transfecled cells were sensitized wth the serum from a bee 
venom phospholipase A2 sensitive individual (EC), mediator release couW 
be demonstrated following challenge with purified bee venom 
phospholipase Ag (meliitin free). A typical bdl-shapod dose response 
pattern was observed when the sensitized cells were challenged wrth 
Increasing doses of antigen. Control experiments, where non-sensitized 
cells had been incubated wrth the s£ime concentration of antigen in the 
absence of sensitizing serum also showed degranulation of mediators, but 
this time mediator release increased in response to antigen concentration 
(see Figure 4) 

Employing this cell-line, we were able to demonstrate that even in the 
absence of IgE several well defined allergens, (which in susceptible 
Individuals give rise to an IgE response following the inltiai encounter) 
such as bee and vespid proteins, phospholipases, proteases from house 
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dust mites and fungal spores, lectins present in pollen and grain, latex- 
associated products and spermicides, and aspirin based drugs can trigger 
the reJeeise f substarrtiaf levels of mediators of the allergic response from 
these cells (see Table 2). 

5 The above results indicate that, as we have realized, our cell-line can be 

used for determining the potential irritancy or allergenicity of a chenr^ical or 
substance. 

Example 3 

In the development of a therapeutic composition for attenuating antigen- 
10 induced mediator response to allergenic stimulation the fonowfr>g method 
was used, 

2 X 105 cells of the RBL-2H3 cell-line transfected with the a-chain of the 
human high-affinity receptor for IgE were placed in at least one incubation 
wefl in a total reaction volume of 0.4ml of buffer for 24 hours at 37 degrees 

IS C with phq-5HT (luQ/mf). in either the presence or absence of antigen 

specific IgE, that is either in the presence or absence of human serum (as 
above described) depending upon the nature of ti^ ?aBergic reaction to be 
attenuated. For example, where a composition was toeing tested or 
developed for Ite ability to attenuate an IgE mediated response such as 

20 asfrima or hay fever, antigen specific IgE would be present, for exan^le, 

in the form of human serum. 

Following incubation, cells were washed (2 x 1m!) with buffer A (120nnM 
NaCl. 5mM KCI. 25mM PIPES. 1mM CaCl2r 0.04mM MgCIa 5,6mM 
gluc3ose, 0,1% BSA, pH7.4) and pre-incubated for a further period of 10 
26 minutes at 37 degrees C with buffer A (0.5ml) which was removed before 

challenge with buffer A (0.4ml) supplemented with a pre-selected antigen 
(in an anK)unt as afore described) anfl the therapeutic composition or the 
antagonist 
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For th determination of antigen induced pHJ-SHT rel ase, the well was 
incut>ated at 37 degrees C for 15 minutes, cooted on ice, supematarrt was 
then removed and spun at 2000g (1 minute) before liquid scintillation 
counting (2 minutes). The percentage release of pH)-5HT was calculated 
by the method of Siraganlan and Hook- Histamine release was 
demonstrated employing the ImmunoTech histamine immunoassay kfL 



(We have also detemnined the release of proteases from thts ceH-fine and 
this was analysed by the method of Hummel) 

In the instance where the therapeutic composition acted as an effective 
blocker of the antigen-induced allergic response, there was a significant 
reduction In pHJ-SHT release. 

Activated mast cells and basophils also secrete at least three proteases, 
the phystological function of whfch is unknown. These enzymes are serine 
endoproteases with a trypsin^-like specificity. We have recently shown that 
after secfetk>n following an immunological or non-immunological 
stimulus, proteases released from the activated RBL cell-line can induce 
mediator secretion from cells of their kind. This secondary burst of the 
release of inflammatory rT>ediators can be attenuated by the inclusion of 
protease inhibitors or substrates for serine proteases like the synthetic 
substrate p-toluenesulphonyl-L-arginine methyl ester (TAME) or the 
human IgE-derived pentapeptide (HEPP) in the medium bathing the cells. 
This observation provides a self-evident explan^on for the otjserved 
therapeutic effect of administration of HEPP to patients suffering from eg 
aBergic rhinitis, initially attributed to be due to competitive inhibition of the 
IgE/FceRI interaction, but later held untenable, 

tt will be understood that the therapeutic composfffon identffied usfng the 
alxjve method may be manufactured in any saleable form such as a pill, 
capsule, lozenge, tablets, medicine, infusion, ointment nasal spray, 
inhalant or any other known meskns of manufacturing a medicEiment 
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ft will be understood that although the examples have been described by 
reference to an immuno-radioactive method, it is within the scope of the 
invention to d ploy a colourimetric technique, or proteotytic aesay, or 
immunological assay, or antibody assay, or indeed any other standard 
5 technique of assay such as a measurement of membrane potential for 

determining the response of a mast cell-line or basophil cell-line to a 
given allergen or antagonist under the above specified conditions. 
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